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INTRODUCTION 
This present study is one of a seri ut.sl1z1ng th V. n 
Orden Star. Fore precisely 1 t is a supplern nt to a pr·evious workt 
conducted at the Univers1ty1 , which attempt d to d•t r ,in the 
phorie b havio:r with varying stimuli to aceomodation. I n the 
tudy un er consicl.er ati n,, however, th _ indue d p:ri .metic· 
eff""ects 'have· be n comp•,tts tea for •. 
PURPOSE 
The purpose of the present study was to determine the 
variat i .on.s in. th · star pho.:ric behavior, using the Van Orden 
Str nd a eontrolled stimulus to &ccomodation. 
PROC±;EDURE 
All the following data was obtained by usin.g a wide base 
stereoscope, the dirnensions- o:r which were 18" x 24'', to 
maintain a constant worldng angle of twenty degrees at the vary1nc 
test distanees.(see diagram 1). A head rest was attached to a 
stationary aluminum rod, along which the head rest could b moved 
to the desired testing distance. A septum 7.;u x 4.5'11 was 
attached to t he head rest to maintain dissociation. A trial tram• 
was also used, in which varying amounts of prism and lenses 
could be inserted while .retaining the individual P. D. of the 
person under test, thus eliminating induced prismatic et:fects. 
The pencils used were or the same color and length in 
order to preclude any ahnd favoring other than that o:f natural 
hand domin' n.cy .~ 
t. A Study or the Van Orden Star - Edward Craig, Borbert King- a 
t 
thesis for Doctor's degree- Pacific University Library 
/ 
The testing was conducted at two di stanees, 81< and 16" . At 
the au distance a total or rifty stars were drawn by each 
subject. These were divided into five series ot ten stars; • eh 
series beingeomposed. of f~ve stars drawn with no stimulus to 
aceomodation, which preeeeded f'ive stars drawn wit h varytn1 stimuli 
to accomodat1.on. These varying stimuli were f i ve on d! Qpt er 
increases in the stimulus to aecomodation. 
The proceedure was repeated tor the 16" test distance 
where .rourty stars were drawn. Here, however, there were onl..1 
tour one diopter increases i.n the stimulus to aecomodation. 
A total of ten subjects were used in the study, ranging 
betwee~ 20 and 32 years of age, all of whom were wearing their 
distance prescriptions during t he t esting proce~dures. Ther 
was no fixed time in which a series had to be complet ed, or 
the number of series completed i n aeh session; howevert once 
a seri es wa s begun, it had to be completed at that S·ession. .. 
The amount of prism necessary to gain dissociation was 
recorded for each subj eet and u s ed in the compu.t ation of the 
sepera'tion of the star points. Since each lens was individually 
centered, there were no resi dual pri.smat i.c t'f ects which had 
to be taken into eonside:r.ation. An average sepe r .ation wa s 
computed f'or each set of f'ive f'i n,dings; the prism used t o 
obtai.n the di ssoci . tl n was then used to calculate the real 
sepe:ration of t h st . :r point s . Th. m n as then calculated 
f rom th . data . 
RESULTS 
Graphs were then drawn. The first ha.d s ! ts abse1 ~ sa ~ 
th .. t i rnUlus to aceomod t 1on, and , as its or dinat e, converg nee 
in prism diopters. On this both the 8" and the 16" test 
. 
distances were plotted. The second and the third graph were 
plott.tdwith their abscissae as no stimulus to aecomodation, 
after a pr4wious stimulus to aocom.odation; and th ir ordirult s 
as convergence in prism diopters .• 
The mean tor the 8" and 16u testing di tanc , with no 
previous stimulus to aceomodation was t k n _ s: th bas _ line . The 
ditteranee between the means and th · ba • line, ro1r ac.h 
subsequent return to no st1mulu to ecomodation, a.ft .er· a 
previous·stimulus were plotted. 
1 . the e.ff8ct of minus sptteres on the star sep~!>ration 
a. the mean tor each diopter of stimulus to 
aeeomodation was calculated tor th - group of t n 
subjects. 
b. thiS WaS done for· both. th 8 t D.d th. · 16• 
testing distance. 
o. th caloul ted m. ans were _ follows 
t .sting d!sta.nc _ stimulus 
-1.00 
-2.00 
-3.00 
-4.00 
-5'.00 
-1.00 
-2.00 
-3.00 
-4.00 
12.6 
14.; 
18.6 
20.9 
d. tor the Sn test distance a minus one to minus two 
diopter stimulus to aecomodation p:ro dueed a slope ot 113 
- with a minus two to a minus four diopt r 
stimulus the slope was 1/2. 
- with a minus tour to a minus fiv• diopter stimulus 
the slope was again 1/3. 
e. tor the 16" testing distance a minus one to a minus two 
diopter stimulus to accomodation produced a slope of 1/3 • 
.... with a .minus two to a minus three diopter stimulus 
the slope wa.s 1/2, 
- with a minus tllre . t ·o a - inus tour diopter stimulus 
the slope was l /3 . 
2. The effect of practice on the star seperation after a 
previous practice with minus lenses. 
a .. the means ere t .ak n $nd the t1rst mean was tak n as 
the base· line. 
b. th _ d1f f' ranee between the subsequent means were 
as tib-llows:: 
8•'f 
16" 
,s t 1mu;t. U§ 
no stimulus 
-1.00 
-2.00 
-3.00 
-4.00 
no stimulus 
-1.00 
-2.00 
-3.00 
CONCLUSION 
differances 
--
.6 B .. I. 
1.4 B.I. 
• 2 B. I • 
• ; B.I. 
.6:a,o. 
1.os.o. 
1.6B.O>. 
actual . mean 
13.7 13.1 
12.3 
13.5' 
13.2 
9.8 
10.4 
10.8 
11.4 
1-. The etf·ect of minus spheres on the star seperation; 
.a . i.t was found ·that the ACA ratio for the first one 
diopter stimulus to aecomodetion differed from the 
ACA ratio of the middle r ang of aecomodation. 
b. The amount or convergence th&t was elicited at the 
beginning ot aecomodation was smaller than the &mount 
ot convergence tor the middle range of sccomodation. 
c. The ACA ratio for the first diopter of accomodation 
was found to be the same as the last diopter ot 
aecomodation. 
d .• the ACA r atio, .rath r tb n. being e netant 
relationsh.ip, varies for th · rang.e of aecomodation 
being utalized. 
e. the above results should be ch eked by 
d•termining the eonlidenee level . 
2. The effect o.f practice on the star· s . perat1on, a.fter 
previous stimulus to accomodation. 
a. practice at the 16" test distance showed an after 
effect by posturing th star pattern in an 
increasing •sophoric dir~ction. 
b. practice at the au test distance showed an after 
effect by the posturing of the star pattern in an 
exophorie direction. 
c. thre au testing distance sh.owed an erratic effect 
on posturing, turning to a relative esophorie 
direction at the endpoint of aecomodat1on. 
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APPENDIX 
1. Data Measured and Calculated trom the Star Pattern Separa·tta 
Obs, PD Dissociat. an Len.s Dif':t. btw. Actual 
Prism. s !h mm. Mean&: PD. Sep, 
DH ,, 
EH 62 
16 BO 
12 0 
16 BO 
12 BO 
30 BO 
2. 
Obe. PD D1ssociat. Mean 1. D DUt. Btw. Actual 
Pr ism Sep. - all & PD. Sep. mm. 
EH 62 12 0 16" 80.4 2. 5'0 4.6 7. 4 
66. 2 15'0 1.o; 10.95' 
?6. 0 2. 5'0 3. ,: s.; 
68. 2 o.so l . S' 10. ; 
67. 8 2. 50 1.4S 1(). ;; 
47.1 -o.so 3. 7 " 15'.'7 1'; .. o 2. 5'0 3. 2S' a •. ?5 
40. 4 -1. 5'0 ; .4 17. 4 
LH 62 12 BO 8 64. 2 s.oo 1.1 10.9 
62 4. 00 o.o 12. 0 
66 ,-.oo 2. 0 10 •. 0 
64. 8 3 · 00 1.4 10.6 6~.4 ; .oo 2.2 . l§:i ; .s 2.00 1.6 
'5·4 5'.00 ;:~ 11.~ 
' , 4 1. 00 17. 6;. 4 ;.oo 1.7 ' 10. 3 
16" 
45'. 4 plano 8.3 , ,.3,. 
77.8 2. 5'0 3.95 . .o 17. 8 1 . 5'0 3.9; a.o; 
7!1. 8 25'0 3·95' Boo; 64 o.so .,- n.~ 
7?. 8 2 '"0 3.4; a.;; ... 
61 -0. 5'0 .25' 12. 25' 
76 2.;o 3. 5' a.; 
,.2 •1. ,0 2. $ 14. ; 
DD 66 12 BO sw 63.6 5'.00 1. 2 1.;. 2 
64 400 1.0 13.0 • • 
67·2 ; .oo ~6 11. 4 
&J.4 3.00 6.; 18. ; $. 00 
·3 12. 3 47. 8 2. 00 9•1 21. 1 
65'. 2 ,-.. oo . 4 a2. 4 i7.2 1.00 14.4 26.4 1. 2 ; .oo 2. 4 14. 4 
28 plano 19.0 31.0 
1611 73.4 2.;o 1.8; 10. 15' 
5'1. 8 lt~O 3·-~~ 1;.~; 10. 8 2. 50 1. 2 10. 
68. 2 0. 50 .~, 11. 4; 
16 
71. 4 2 . S'O 1. 35 10.6~ 
BO A2. ..o. ;o 3 . ~ 19· ~ 2. 8. 2.5'0 4. 2 11. 
20 BO 47.2' -1.5'0 4. '7 24. 7 
3· 
Obs. PD Dis soc t. an Lens J)if't. Btw. Aotua-
P~t Sep. - '• Mean & PD Sep. 
RG 66 8 0 an 70. 8 ; .oo 2. 4 ~.6 66. 6 4. 00 .·3 7· '1 
73.0 ;.oo 3 •. ,. 4. 5' 
;~.o 3.00 s.s ~=~ 70.0 ; .oo 2. 
t~.6 2.00 n.; 19. 5' 12 BO ; .oo 
·3 11. 7 g7.2 1.000 14. 4 26. 4 ; .4 ~ · 00 
·3 lf·3 • 
:6 16• 2?'. 8 
plano 19.1 3 . 1 8o. 4 . 2. ;o 3. 6 ' 2. 4 64~6 1.~o -~; 6. ); 77.4 2. 5'0 2 • . s 3.1'5' 
45'. 4 o.so ;.lS 11.1; 
79.4 2. 5'0 3~3.5' 2 . ; 
16 BO 42. 2 -o.;o 5'~95'' 21. 95' 
6 BO 74.2 2. 5'0 a.-s a.; 
16 BO 42. 2 •1. 5'0 5'~9~ 21.,5' 
NG 64 6 BO 8ft 30. 2 ;.oo 16.9 22.9 26 4. 00 19 25' 
28. 6 ; .oo 1§•'7 23.? 21.8 3·90 1· . 1 24. 1 
n .a ;.oo 18. 1 24.1 
21 2. 00 n .; 27. ; 
2S. 8 ;.oo 19. 1 26. 1 
8 BO· 16. 2 1.00 23-.9 3lt9 
6 B 34. 2 ,-.oo 14.9 20. 9 
10. 2 plano, 26.9 )2. 9 
16 
161125.2 2,;o 9. '7 15'. 7 
90 43 1. 5'0 
"·l' 21.a? ;3.6 2.;o 2. 18.6 
20 BO 47.8 o. ;o 4 '5' 24. ,. 
65' 2.so • .. 2; 19. 7cJ • 30 BO 66. 2 .o.~o .;J 29 . 45' . 
84. 8 2.5'0 4.2 2;. 8 
;'2.4 •1.,0 2~, 32.9 
D 66 16 80 8" 64. 4 ;.oo -- . 8 16. 8 
67 .. 4 4.oo =·~, 15' .• 3 -6?.6 ~.oo 1S'. 2 64.2 3. 00 •.. , 16. 9 
12 BO 64 ;.oo 1~ i~ .8 la.4 2.00 6;t 3.6 ;.oo li2 13 .• 2 
a·· lQOO n.s 23.; .a ;.oo 2.'9 14. 9 
36 plano 15'. 27. 
16 80 16"76 2,~ 2.5' 13.6 
13. 2 1.;o 1.8 14. 2 69. 2 .2., ~0 .a 15. 2 
67. 2 o.JO 2:1 15.7 77. 2 2.,0 13. 2 
4. 
Obs. PD D1ssoc1at. Uean Lens D1ff. B • Actual Prism Sep. II Mean & PD Sep. 
DP 66 16 BO 16 5'4. 8 ..o.;o 2. 8 18. 8 
,,.4 2. ~o 2.i;. 13.6; 
30 B. 102. 2 -1.~0 9. ~- 20 .9~ 
SG 60 , BO 8:" 46. 4 ,-.oo 6.8 12. 8 
4~.4 4. 00 7.~ 13·g 4 . 4 5'.00 ;. 11. 
41.4 3. 00 9.3 15'.3 
·47. 4 ; .oo 7. 3 13. 3 
33 .• 6 2. 00 li.2 19. 2 4'/ . ; .oo .; 12. J 
31 1.00 19.5' 2~. ; 4f , ; .ooo 5'. 5' 11. 5' 
12 BO 36 1 plano 11.9; 23. 9,. 
8 BO 1611 49 2 . 5'0 2. 7') 10. 7'5 
12 BO ;6. 1,;o 1 •. 13· · 
66 . 2.;o 1.; lO.f 
16 
,0. 4 o.,-o 2, .f 14. 4 
BO 74. 4 2.;o 3.6 12. 4 
l2 ~ 36. 2 -o.;o !).a~ 17.9J 
16 BO 75· 2 2.;o 3. l2t 2 49. 8 •ltS'O 2. ,;; lB.SS 
KA 67 8 BO a·n ;2•4 s.oo ~=3 1'-".3 ;J. 4. 00 16 
5'1.6 ; .• oo 7.~ lS'.~ 49. 4 3.00 a. 16. 
;2 .• 4 ,-.oo 713 15'. 3· .. 
36 2. 00 1§·' 2~.; 5'0. 4 ;-.oo 
· 3 l •j 34 1.ooo 16. $ 24···. 
s-o.a s.oo 8.1 16.1 
12 80 27 plal'lO 20 •. 32 • . 16ft 44 2 . S'O '5.7; 17.75' 
16 BO 44. 2 1. 10 ;.7 21.7 
5'7 · 2.~ 2.5' 18. 5' ~-6 o.,o 7.6 23.6 2. ,0 1 .1~ 17.75 
33.8 -o.5'0 .a.) . 24.3, 
;?. 2 2. 5'0 2. 4S 18.4S' 
25't~6 •l .SO 10 •. 3,. 26.3,. 
